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DYAH WULANDARI : SYMBIOTIC MEGAPLASMID OF BRADYRHIZOBIUM SP. DOA9
AFFECTING LEGUME-RHIZOBIA SPECIFICITY IN NON SYMBIOTIC BRADYRHIZOBIUM
COSMICUM S23321. THESIS ADVISOR : PROF. NEUNG TEAUMROONG, Dir. rer.
nat., 182 PP.

SYMBIOTIC MEGAPLASMID pDOA9/Bradyrhizobium sp. DOA9/Bradyrhizobium

cosmicum S23321

The megaplasmid DOA9 (pDOA9) carrying nod, nif, fix and T3SS genes was first
found in Bradyrhizobium sp. DOA9. This study aimed to transfer the pDOA9 from
DOA9 into different background chromosomes than DOA9 and Bradyrhizobium sp.
ORS278. The chimeric ORS278 carrying pDOA9 was used as a donor for transferring
pPDOA9 to the B. cosmicum S23321 which is free-living with the absence of nod, T3SS
and T4SS genes. The result of plant nodulation was varied among DOA9, chimeric
ORS278 and S23321 strains even though it carried the same symbiotic plasmid
pDOA9. The pDOA9 brings incompatible factors on legume symbiosis in chimeric
ORS278, but the result in chimeric S23321 is able to contribute the symbiosis
compatibility on legumes. This study indicated that S23321 was able to gain the
symbiotic function of pDOA9 in two manners. Firstly, the nod genes broaden the
host range in all legumes tested and successfully formed the active nodule with
Arachis hypogea (Dalbergoid) and Viena radiata cv. SUT4 (Millitoid), while the DOA9
wild type only performs necrotic nodule in V. radiata SUT4. Secondly, the Type
three secretion system (T3SS) affects the degree of effectivity in symbiosis. The
chimeric mutant T3SS (523321:pDOA9QrhcN) congruence with DOA9, mutation in
T3SS gave better nodulation in Crotalaria juncea. Besides, the mutation of
nodulation gene (523321:pDOA9QnNodB) completely abolished the nodulation in all
tested legumes. These outcomes implied that pDOA9 has been decorated for
broadening host specificity along with legumes evolution time and the compatibility
of nodulation depending on the background of the chromosome of the recipient as

well as the legumes host restriction.



Bradyrhizobium sp. DOA9 is the broad host range with divergent nod containg
strain. DOA9 carry two copies of nodA genes, nodA1 and nodA2 as well as two copies
of nodD genes, nodD1 and nodD2. The roles of both genes remained to be
elucidated. The result showed that the mutation of a single copy of nodD1 (QnodD1)
or nodD2 (QnodD?2) resulting in a plant phenotype similar to DOA9 WT. QnodD1 or
QnodD2 were not significantly reduced in nodule number, plant dry weight and
nitrogen fixation. QnodD1 and QnodD2 showed functionally redundant. The result
of AnodA1 and AnodA2 showed that the nodAl was not the symbiotic determinant
in DOA9 nodulation. The plant test showed that AnodAl was not significantly
reduced in nodule number, plant dry weight, and nitrogen fixation but the nodA2
played an important role in the general nodulation of DOA9. AnodA2 showed
aborted nodulation in all plant tests. Analysis of Nod-Factor (NF) of DOA9 shares high
similarity to the major NF of the Rhizobium sp. NGR234. Analysis of the AnodA2
revealed that no NFs were detected either in the conditions with or without
flavonoid induction in the mass spectrometry (MS) positive mode. In AnodA1, NFs
were found but the main identified molecule was not similar as in DOA9 WT and the
NF bearing the C18:1 acyl group was not detected. In conclusion, DOA9 required
both copies of nodD1 and nodDZ2 for activation of nod genes transcription, both
genes showed functionally redundant. The broad host range properties of DOA9
possibly derived from the decoration of the core nod genes that affect the NF

structure functions.
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